Restoration of Smad4 in BxPC3 pancreatic cancer cells attenuates proliferation without altering angiogenesis.
Pancreatic ductal adenocarcinoma (PDAC) is an aggressive human malignancy in which the transforming growth factor beta (TGF-beta) signal transducer, Smad4, is commonly mutated or deleted. BxPC3 human pancreatic cancer cells exhibit a homozygous deletion of the Smad4 gene, yet are growth inhibited by TGF-beta1. In the present study, we sought to determine whether reintroduction of Smad4 into BxPC3 cells alters their behavior in vitro and in vivo. Sham transfected and Smad4 expressing BxPC3 cells exhibited similar responses to TGF-beta1 with respect to p21 upregulation, hypophosphorylation of the RB protein, Smad2 phosphorylation, and Smad2/3 nuclear translocation. TGF-beta1 did not alter p27 expression, and silencing of p21 with an appropriate siRNA markedly attenuated TGF-beta1-mediated growth inhibition. Nonetheless, the presence of Smad4 was associated in vitro with a more prolonged doubling time, enhanced sensitivity to the growth inhibitory actions of exogenous TGF-beta1, and a more flattened cellular morphology. In vivo, Smad4 expression resulted in delayed tumor growth and decreased cellular proliferation, without effects on either apoptosis or angiogenesis. These findings indicate that, in spite of the absence of Smad4, growth inhibition in BxPC3 cells by TGF-beta1 is dependent on p21 upregulation and maintenance of RB in a hypophosphorylated, active state. Moreover, the presence of a functional Smad4 attenuates the capacity of BxPC3 cells to proliferate in vivo. However, this effect is transient, indicating that Smad4 growth inhibitory actions are circumvented in the later stages of pancreatic tumorigenicity.